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SYSTEM FOR POWER CLOSING OF A SELF RISING CLOiSURE PANEL 
Field of the &ivention 

The invention relates to power closure assemblies for automotive closure 
panels. More particularly, the invention relates to a power closing assembly that 
synchronizes the closing of &e closure panel and movement of the striker to which 
the closure panel latches. 

Description of the Related Art 

Automotive closure panels are being automated as a convenience to the 
operators of tiie automobiles. To automate a closure panel, the mechanism must be 
able to perform two functions. The first function is the actual closing of the closure 
panel over the opening. This function is typically accomplished by havmg a linkage 
or cable assembly dhrectly c<»inected to the closure panel to puU ttie closure panel 
until it is slightiy ajar with respect to the opening for which the closure panel closes. 
Being an automated system^ fids linkage or cable connection is powered by an electric 
motor. 

Itie second function that must be accomplished is the cinching of the striker 
by the latch to secure the closure panel to the automobile. The cinching is required to 
create a seal between the closure panel and the automobile by having the closure 
panel pushed into a seal that surrounds the opening m the automobile. The cinching 
requires an additional force and is typically done by a second electric motor. 

It is difScult to coordinate tiie motion of the closure panel and the movement 
of the striker to sequentially close the closure panel and then cmch the latch 
associated with the closure panel. The synchronization of these two functions often 
results in additional hardware which is often redundant in nature. In addition, tiie 
synchronization of tiiese two fimctions becomes complex, introducing a higher degree 
of potential fiilure. Therefore, tiiere is a need for an automated closure system tiiat is 
simple in design and p^formance while maintaming the ability to synchronize tiie 
closmg and cinching fimctions tiiereof 
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SUMMARY OF THE INVENTION 

A power closing assembly operates a closure panel that is hingedly secured to 
a motor vehicle. The power closing assembly includes a striker tiiat is fixedly secured 
to the motor vehicle. The striker is movable between an inboard position and an 
outboard position. An actuator is fixedly secured to the motor vehicle spaced apart 
from the striter. The actuator includes a closure panel cable extending between the 
actuator and the closure pane! for moving the closure panel from an open position to a 
closed position when the actuator is operable. The actuator includes a. rotary drive, 
that is operable when the actuator is operable. Hie power closing assembly also 
includes a rotary power cable that extends between the rotary drive and tiie striker 
such that the rotary power cable translates rotation of the rotary drive into movement 
of the striker between inboard and outboard positions. 

BRIEF DBSCEUPTION OF THE DRAWINGS 

Advantages of ffae invention will be readily appreciated as tiie same becomes 
better imderstood by refermce to the following detaUed descrq)tion when consid^ed 
in connection with the accompanying drawmgs, wherem: 

Figure 1 is a perspective view, partially cut away of an automobile 
incorporatmg one embddunent of the invention; 

Figure 2 is a perspective view of the mvention wi& the cables attached thereto, 
partially cut away; 

Figure 3 is a perspective view of a motor vehicle, partially cut away, showing 
a striker utilized with the mvention; 

Figure 4 is a side view of a striker utilized by the invention; 

Figure 5 is an exploded perspective view of an actuator of the invention; and 

Figure 6 is a schematic view of a controlled cux:uit for the invention. 
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DETAILED DESCRIPnON OF TEffi PREFERRED EMBODIMENTS 

Referring to Figure 1, a motor vehicle 10 is shown partially cut away. The 
motor vehicle 10 defines an opening 12 providing access to the interior of the motor 
vehicle 10. A closure panel 14 is secured to the motor vehicle 10 and pivots between 
an open position as is shown in Figure 1 and cL closed position, wherein tiie closure 
panel 14 prevents access of flie motor vehicle 10 through tiie opening 12. The closure 
panel 14 is secured to the motor vehicle 10 using lunges esctending between the motor 
vdiicle 10 and the closure panel 14. About fte hinges are spring loads to 
countobalance the closure panel 14 to its open position upon tiie unlatching thereof. 
While springs are used in the preferred embodiment, it should be obvious to those 
skilled in tiie art to use other devices to counterbalance the closure panel 14 to the 
open position. 

A power closing assembly is generally mdicoted at 16. The power closmg 
assembly 16 automatically closes the closure panel 14 when a control chcuit indicates 
the closure panel 14 is to be closed as discussed m greater detail below. The power 
closing assembly 16 e^ctends between the motor vehicle 10 and the closure panel 14. 
In Figure 1, the power closing assembly 16 extends out to a distal end 18 of the 
closure panel 14. It should be appreciated by those skilled in the art that the location 
where the power closing assembly 16 is secured to the closure panel 14 is dictated by 
the amount of force &at the power closing assembly 16 may generate to overcome the 
cotmteibalance system and pull the closure panel downwardly to its closed position. 
The power closmg assembly 16 includes an actuator 20 that is fbcedly secured to &o 
motor vehicle 10. The actuator includes a closure panel cable 22. The closure panel 
cable 22 extends between the actuator 20 and the distal end 18 of the closure panel 14 
and is moved m a direction represented by arrow 23. When the power closing 
assCTibly 16 is deactivated, allowing the closure panel 14 to be opened, the closure 
panel cable 22 will be allowed to move in a direction opposite tiiat of arrow 23. 

The power closmg assembly 16 also includes, a striker 24. The striker 24 is 
fixedly secured to the motor vehicle 10 and is movable between an inboard position 
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and an outboard position. In the embodiment shown in Figure 1, the striker 24 is 
fixedly secured to &e motor vehicle 10. Typically^ fhe strike 24 is secuned to the 
motor vdiicle 10 at a location alox^ a side of the opening 12 such that tiie closure 
panel 14 will not incur stresses related to torsion of ttie closure panel 14. 

Referrmg to Figure 2, the actuator 20 includes a housing, one piece of which is 
shown at 26. The housing includes an aperture 27 allowmg the closure panel cable 22 
to extend therethrough. The housmg 26 has a spooling drum 28 stored therein whidi 
rotates withm the housing 26, The closure .panel cable 22 is fixedly secured to the 
spooling drum 28 and thus wraps around the spooling drum 28 when it is rotated. 

The actuator 20 also includes a motor 30 which is fixedly secured to the 
housing 26. The motor 30 has an output which drives a transmission 32 wfaich» in 
turn, drives tiie spooling drum 28. 

The transmission 32 has a rotaiy power cable 34 extending out flierefit)m. The 
rotary pow^ cable 34 extends between the actuator 20 and the striker 24; The rotary- 
power cable 34 is flexible allowing it to extend through a curved path if necessary. 
The rotaiy power cable 34 is rotated by the motor 30 bidirectionally, represented by 
arrow 35, such that the rotary power cable 34 rotates about its longitudinal axis with 
its sleeving remaming motionless. The transmission 32 translates the rotation of an 
output shaft of the motor 30 nmety degrees. Therefore, with the rotaiy power cable 
34 fixedly secured, via a transmission coupling 35, to one of the gears of tiie 
transmission 32 at its axis of rotation, the rotary power cable .34 is dhectly coupled to 
the rotation of the gear. 

When the rotary power cable 34 rotates, a striker couplmg 36 of the striker 24 
transmits the force created by the rotation of the rotary power cable 34 to a lead screw ■ 
38 which forces a drive plate 40 and the striker bar 42 between its mboard and 
outboard positions. The structure of the striker 24 is described in greater detail m co- 
pendmg patent application having Attorney Docket No- 19339-091683, the 
description of which is mcorporated herein by reference. 
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The motor 30 operates from a park poisition. When it retracts tbe closure panel 
cable 22, it rotates past the park position. After the closure panel cable 22 is full 
retracted, and tiie closure panel 14 is in its closed position, the motor 30 backdrives 
itself to the park position. In doing so, it rotates the rotary power cable 34 in a 
direction that forces the striker 24 to its inboard position. This movement of fbt 
' striker to ite mboard position after the closure panel 14 is m its closed position creates 
the seal between the closure panel 14 and the opening 12 of the motor vehicle 10. 

Referring to Figure 5, the actuator 20 is shown in an exploded perspective 
view. The actuator 20 includes a housing 26 having a back plate 44 and a cover plate 
46. A drum casing 48 extends between the back 44 and cover 46 plates. The motor 
30 is fixedly secured to the cover plate 46 and a pinion gear 50 extends therethrough 
to engage a drive gear 52, The drive gear 52 rotates about a shaft 49 that has a gear 
pinion 51 formed thereon. The gear pinion 51 meshes with a drum gear 53, which is 
secured to the spooling drum 28 such that when the drum gear 53 is rotated in one 
durection by tiie motor 30, the spooling drum 28 also rotates. A coil spring 54 extends 
between the drum gear S3 and tfie spoolmg drum 28 to provide a constant light 
tension force agamst the closure panel cable 22 whenever the closure panel 14 is not 
under powered op^tion. In tiie manual movement of the closure panel 14, the drum 
gear S3 is stationary and.lfae spoolmg drum 28 is decoupled from tiie drum drive gear 
53 using lost motion over a smgle revolution rather than by electro-mechanical or 
over running type clutches. The spoolmg drum 28 and the drum gear 53 rotate 
independently about an axle 56. . 

Referring to Figure 6, a control circuit for the power closing assembly 16 is 
generally indicated at 58. The mputs to the control circuit 58 are represented by a 
release switch 60 and a closed switch 62. The release switch 60 triggers a timer 64 
that switches a latch motor 66. The latch motor 66 releases a latch 68 that is secwed 
to the closure panel 14 which releases the striker 24. The striker 24 remams at its 
inboard position. 

When fte control circuit 58 receives a close command by the actuation of the 
close switdi 62, a second tuner is activated. Through a series of switches, the close 
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command 62 activates flie motor 30 which rotates to drive the spooling drum 28 to 
close the closure panel 14, By rotating the motor 30, the rotary power cable 34 rotates 
along with the motor 30, The rotation of the rotary power cable 34 moves the striker 
24 to tiie outboard position allowing the latch 68 to engage the strilcer 24. The gears 
SO, S2, S3 and the gear pinion SI are geared such that rotation of the motor 30 can 
direcfly drive tiie rotaiy power cable 34 as well as the spooling drum 28. IVfore. 
specifical^^ Ae shaft about y^ch the pinion gear SO rotates has tiie rotary power 
cable 34 fixedly secured thereto sudi that ttie rotaiy power cable 34 rotates equally 
widi the pinion gear 40, The drive gear S2, gear pinion SI and the drum gear S3 are 
all sized sadh that they can wind tiie closure panel cable 22 completely in the same 
time tiie rotaiy power cable 34 moves the striker 24 from its inboard position to its 
outboard position. Therefore, synchronization of the movement of the closure panel 
14 and the striker 24 is not necessary as the timmg of their respective movements is 
generated hy a smgle device, e«g., the motor 30. 

Upon the latch 68 engaging the striker 24, the motor 30 is stopped. At fliat 
time, the motor 30 is back driven to a park position, the drum gear 53 decouples from 
diriving the spooling drum 28. The decoupling and lost motion achieved by retmning 
the motor 30 and the drum gear 53 to the park position allows unrestricted manual 
operations of the closure panel 14* 

Because there is no clutch m the power closmg assembly 16, the rotaiy power 
cable 34 rotates with tiie motor 30 m either duection. Therefore, when the motor 30 
bade drives to the paik position, flie rotary power cable 34 moves m a direction 
opposite that in which it rotated y/hcn the closure panel 14 was being closed. This 
moves the striker 24 back to its inboard position. The movement of the striker 24 
back to its inboard position results in the cinching of the latch 68 and &e sealing of 
the closure panel 14 ag^unst the motor vehicle 10. 

A striker motor 72 is shown to be removably securable to the terminals of the 
motor 30. The striker motor 72 is used in -an alternative mbodiment v^erein the 
connectioh between the. motor 30 and the striker 24 is electrical in nature and not 
mechanical. More specifically, the striker motor 72 operates with tiie motor 30 based 
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on an electrical connection Iherebetween. The rotaiy power cable 34 would not be 
needed in ffais alternative ^bodiment 

Hie inv^tion has been described in an illustrative manner. It is to be 
understood that the tennmology, which has been used, is intended to be in the nature 
of words of description rather than of limitation. Many modijBcations and variations 
of the mvention are possible in ii^t of the above teachmgs. Therefore, witiim the 
scope of die appended claims^ die mvention may be practiced other dian as 
specifically described. 



